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Objective

Reconceptualize shopping malls through deep retrofittthgough a
comprehensive systemapproach involving innovative technologies and
optimizes solutiorsets.

Targets
A Up to 75% reduction of energy demand
A Power peak shaving
A'50% increased share of renewable energy source
A Improved indoor environmental quality

Numbers

A 3 demo cases

A 4 years

A 23 organizations and 3 third parties
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PARTNERS
23 organizations from industry, SMEs and research institutions, covering:
A Monitoring and control system manufacturer ‘
A HVAC, Refrigeration and Lighting manufacturer
A Storage systems manufacturers
A Solar system manufacturer

A Materials manufacturer

A Building enterprises

A R&D experts (building physics, —

HVAC+R systems, monitoring, sartensecn I
lighting, materials) Mo

A Engineering/Architectural consultan

A Building owners

.

INRES 2
Ega #

DAPPOLONIA 5
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Why shopping centers?
A Gross leasable area (GLA) per 1000 capita in EU-28+NO+CH is 224 m2
A More than 119.2 million m2 shopping centre GLA in the EU28+NO+CH
A Shopping centre renovation rate (RR) is 4.4%

A RR of residential sector is 1.2%
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Why shopping centers?

A Final energy mElectricity mOil, Gas, Coal m District heating ~ m Biomass
consumption of the

shopping centre stock
was 32.2 TWh in 2013
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Breakdown of the building stock by building type

sort by value Level of Aggregation:

® Grozs floor area (m?) Useful floor area (m?) Number of buildings Number of dwellings / units

'm?fyear

Why shopping centéefs?
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. Single family houses Sport faciliies B Terraced houses [ Wholesale and retail trade
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Hotels & Restaurants [ Multi-family houses [l Offices other B Other non-residential buildings W Other re

source: http://www.buildingsdata.eu
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im*year kBtu/m?fyear

Cooling Lighting  "® All end uses

Consumption levels by different building types and age groups (kWh/m®year)
Country: France (FR)
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1974 1975 - 1982 1983 - 1988 1989 - 2000 2001 - 2005

B Al muti family buildings All single family buildings B Wholesale and retail trade

Consumption levels by different building types and age groups (kWh/m®/year)
Country: Morway (MO)

= 1882 1883 - 2005

B a0 muti famity buildings All single family buildings B wholesale and retai trade
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Shopping centre: a peculiar case of building

Nearly all retail locations use mechanicalcooling systemsto ensure indoor
comfort temperatures and mechanical ventilation to ensure adequate air
exchangeprimarily for hygienicreasons

These energy uses are responsiblefor around 40% of the total electricity
consumptionof a shoppingcentre,

Hypermarkets (Food-driven) MNonfood retall formats

T Wentilation

\I’rnﬂmr-nl.___ Food refrigeration  Weating and air- '
condlilianing g Others {elevators,
demonsiration

urils, edch

= - - —_— =

Store lghtning Btore lightnng

Share of total energy demand in retail buildings ( Retail forum sustainability 2009)
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WPZContextmmg

WP3+WP4echnologysolutionsdevelopment + modelling, prototyping
proofing/validating, finalizing, '

WP:sqution-sets‘Z YSUK2R2t23A8a oodzi ftaz2 |a | ¢

running and to be finalized gsap

demonstrationfof tech
A MVAL: almost finished
A CitySyd: desi

A COOP Modena{Grosseto: design phase almost finalised, under procurement,
Implementation i, JurBep 2016

We (partners, local sta

ogies and methodologied) 3 different stages:

ing, procurement and implementation running together (men at work!

olders, and EC) are waiting for first measured results

WP7communication, disse xploitation(market expectation/penetration)
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Sales Growth 20002 and GLA per Capita
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Selectiorcriteria S 3 ﬁfﬁm@/
Climate condition

Europe -~ syd, Trondhdim (Ki0)
Market saturation | Q?
Location
Shoppingentre M‘f . S —

Pamarys, §I té (LT)

typ'o I c-)gy Wwaasland, Sint-Niklaas (BE)
BUIIdIng typOIOgy g Grand Bazar, Antwerp (BE)

O p e n i n g ye a.r ‘ e Donauzen trum, Vienna (AT) /5

i, Genoa (IT)

Do Po I I I I»
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Heating Dominated CS/PAIST Cs PA/ST ST CS/PA ST/IPA CS CS/PAIST CS PAIST
Climate condition Cooling Dominated GE/KA GE/KA GE/KA KA GE GE KA GE KA
. . . ME/BC/DO/ | ME/BC/DO/ BC/DO/WA/| ME/BC/DO/
Heating & cooling Dominated WAGE WAGE ME/DO/GB . BC/WA GB BC/DO/WA ME ME GB WA GB
CSIME/GE/BCIKA ME/GE/KA/D CS/BC/KAID CS/BC/KAID| CSIME/GE/
: Well-developed markets B 0/GB CS/BC/WA GB OMWA ME/GE ME/GE oMWAGB | Bo/DOMWA GB KA
Market saturation
Emerging markets PAIST ST PA PAIST PAIST PAIST
Urban ME/GE/KAD st | kapo | MeGeE | meice “APOSTClvecEpo o KAIST
Leeaiion O/ST/GB B
Suburban CSBCPA'L o csiBcwA CSBEPA | cspemwa ST
WA WA
Small shopping mall PA/ST/GB PA/ST/GB GB PAIST
Shopping centre ) ; CS/BC/KAID CS/BC/KA/D| CS/BC/DO/
typology Medium & large Shopping mall OWA OMWA WA KA
Spezialised and Others ME/GE ME/GE ME/GE
Reconceptualized building ME/GE ME/GE
Building typology
. cs/BC/KADOIPA| CS/BC/DO/
Shopping Center purpose ST WA GB KA/PAIST
CSIME/GE/
Before 1990 BC/DO/WA
Opening year Between 1990 and 2002 GB
After 2002 KA/PAIST
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The physical structure of shopping centres is in a state of constdr@nge due to the
changing requirements of the retail trade.

SC Built (N=80) SC rehabilitated / upgraded / extended ? most recent year specified

Il 1960s -
5 years or less =2

. 1970s

l 1980s

I 1990s

I 2000s

Il 2010s

Yes

=4 No

Owners and managers questionnaire: "When was the shopping centre last
rehabilitated/upgraded?"

Owners and managers questionnaire: Interpretation of the follow up question
where respondents are asked to describe the actions taken. Several replies could
be characterised as multiple refurbishments and extensions to the original centre.




